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TITLE 



PROCESS FOR THE PURIFICATION OF 1,3-PROPANEDlOL 

FIFI n OF THE INVENTION 
This ,nvent,on concerns a process for the removal of impurities, espec.ally 
5 color forming impurities, from 1 ,3-propaned.ol. 

ni_iii nr ■ i n -,rnr"'T"^THF invention 

^-Propanediol is a precursor for polyether glycols, polyester 
homopolymers and copolymers, and thermoplastic elastomers. The quahty of 
these promts is in general dependent on the ouali.y of the raw matenal . For 
,0 el applications, such as fthers. color ouality is a ma.or concern. I. ,s ..own 
a, proles denved from ^propanediol have suffered from ,s— . 
Commercially available samples of I propanediol starting matenals have 
^Zd in brown colored polyether glycols. Disclosed attests to remove color 
lets tnade from available 1,3-propanediol have 
,5 expensive. Even after extensive purification processes, many products retatn a 

yd,OW U.s r p,e, No. 2,520,733 dtscloses a process for me purificafion of 
polyols prepared from U -propa„ediol in. he presence of ac,dcau,,ys,( .5 06/. 
w w^t) and a, a temperate from about 175°C to 200°C. Thts punficahon 
Xglon- ELafter.hisextenstvepurificataprocess.drefinalproduc. 

C t. discloses a procedure for the preparatton of 

polyfl 3-propanediol) of molecular weights in the range of 1200-1400 possessing 
„ impt =d »L by vacuum stripptng, under nurogen, po.y(.,3-propaned.ol) of 

'^".t'.^.O^disclosesaprocessfor.hep.paradonof 
t n ™.hvl 1 3.propan«liol)bytheetherir.ca.ionof2- m ethyH,3-propan«i.ol. 

cessis^. Any available grade of dio, can be used. „ 

30 thee-hen—roce "^^.^^.j^ 
which can be used as a starting material for low color polyester. That 
Z^ tlZ^W including the use of large eouipmen, and *e 
^Culnwrthlargcuantitiesofwater which is difficult. o remove from 

polymer product.on in a relatively simple and economtcal process. The process 
Resent invention .nvolves punficat.on of, and removal of color precursors 
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from .he starting reac.ant 1 .3-p,opaned,ol ra.her than ueanng .he resulnng 
rolls The punfed d.ol fro. <h,s process u useful for prepanng a vanety of 
P poCs launCude po.ye.her glycols, polyesters and thermoplastic Vomers 

Disclosed is a process for .he purification of 1 ,3-propaned,ol compnsmg 

^ *" ° f a, contacting ^.propanediol w,,h an ac.d catalys. a, a temperature 
above ma, reouired for impurities ,o reac. and below that reared 

for extensive elher formation; and 
„) separatingpurif.edl.S.propanediolrrornirnpuri.ies.reac.ed 

impurities and the acid catalyst. 
ffl .nrn nF^RIPTION OFTHrLM2ffl2K 
b the preparation of low molecular weigh, polyether glycols vta the 

L,i„ns suchas*eproduclionoff,bers,color,sama,orconcem. to the 

ZTl -propaned.01 so 4a. producs made from ,., ^f^' 
„ Tmo^rs Ld copolymers, and thermoplastic e,as«„mers, have excenen, 

30 prot-d ftom the formed colored and uncolored derivatives from 

" mPUri,i M acid catalyst is employed in the treatment process. This acid cat*. 

C^cL and organic s«,on,c acids, can he used, heterogeneous ac.d 
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catalysts are usually preferred because they can be reeved more eastly and can 
easily be recycled. Soluble catalysts, .fused, can be removed by extraction or 
neutralization. Solid heterogeneous acid catalysts can be reeved by filtration. 
F.xed heterogeneous catalyst may also be used. i.e.. in a continuous process, 
proved that contact time is suffice*. Suitable heterogeneous catalysts are 

erfluonnated ion-exchange polymers (PF.EP, containing pendant sulfonic a 
groups or pendant carboxyltc acid groups, inching Nation* catalyst, obtainable 
Torn the DuPon. Company, which is an example of perflated ton-exchange 
powers contatning pendant sulfonic acid groups, silica or alumtna 
NaD catalyst, Nation* Subacid catal^t, a porous nanocompostte of Nation* 

resin and silica, acid zeolites, or acid clays. 

The amount of acid catalyst used herein is no. critical, as long as suffice* 

times ta ,hecaseofcommerc,alNafion*NR50c..alys.,l%bywetgh.of 

process. The amount of catalyst ployed, in hatch — processes wtU 
generally be wititin *e range of about 0.. to 5 v,% based on theamountof 

' ' 3 " P T"ure for the acid — step is s.ected such that tire 
0 action 1. converts chromophore precursors readily oceurs. but the dehydration 

"u hUg^el.a-propanediola.dmeacidca.a.ysta.ater^eratin. 

win the range of about ,«««« W — 

A. temperature greater than .70°C, the acid can function as a dehydrating catalyst 
, 5 *3d lead le Nation of po,yether g,vco,s from the U-propa„ed,ol. 
' Preferably the reaction temperature is maintained within the range of 

dimers or trimers of 1 ,3-propanediol are formed. 

The acid treatment ,s most convemen.ly carried out at atmosphenc or 

30 above atmospheric pressures. 

ma preferred mod. of operation, after the color precursors are 
tr^sfold the mixture ,s cooled to room temperature, and the sohd cataly* ,s 
roved either by filtration or by dotation. The tihered mtxtiare ,s £ 
distilled under reduced pressure, and the 1 ,3.propaned,o, ,s coll.t «M* « 

35 impurities and other impunties are left in the delation tak. The absen 
acid catalyst during the vacuum distillation process limits the occurrence of 
^-propanediol dehydration reactions. 
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W ° 00/10953 - „f, 3 nrooanediol as described above, can be carried out 
The punhcauon ot 1 .3-propanedioi. ^ 

la hle 1 3 propanediol. Alternatively, it may be integrated within a 

m anufecmnng b ^ by mKms known in the art. most 

^ -d -^"p^fied « n,ay be po^ed in ihe 

F Y AMPLE 1 

„ of 1 3-wgoanedi^^ 

„ t h »t the receiver flask indicating that essentially no denyar 
collected at the rece.ve by 
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, ■„• nt 1 00°C under reduced pressure. The APHA color values 
impunties by -'-^^ (Hume P r Associates Laboratory. Inc., 
as measured on a HunterLao ^oio v respectively, 
Reston V A) for the purified diol and the original diol are 3 and 7 r^p 

Heating me mu v similar treatment of the 

• r , * pu a color to increase from j to iv- annua 
3 hours caused the APHA color io co iorof 60 (i.e., a 

, -x nronanediol gave a colored product having APHA color ^ 

invention in removing color forming tapunt.es. 

FVAMPLE 2 

dehydration reaction progress. r^wspoMl^-propaiiedioDwas 
taxture was cooled to '^L measured 

obtained from this process. The APHA color 
and had a value of 48. 

rOMPARAT TVF. EXAMPLE! 
c , /, ■* ^nnanedion fr™ "" purified 1 ,^-pronanedlol 

To 15z./g^ uulu ^ r , The mixture was stirred 

, 903 g „, mmol, of p—onic reaclion mixlore 

heated under nitrogen atmosphere As th «. =« ^ ^ 

collected dunng the was measure d and had a APHA 

5 r°T ^'roXlpHAoJiorscaie. The color was measured in 

Garden City, NY) which gave a Gardner va »e of 4. 

FY AMPLE 3 
Ajjrrrr S"°'» ^ Purification 
The , 3-propanediol purification process described in Example 1 was 
scaled Jp A 30 g aL glass-lined Cave was charged with poiymer grade 
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I 3-propanediol (176 lb) and Nafion* NR50 catalyst (i.io 

stirred mechanically and heated to 150°C under nitrogen atmosphere. The 
stirred mechanics y ^ ^ allowed tQ 

temperature was kept constant at 150 (-tor a 

coo to room temperature. After cooling, the clave was .char «^ 
to recover the solid acid catalyst. The discolored diol solunon, that has an APHA 
olor value greater than 300, was distilled in batches using a 22 L-three 
flask equipped with a distillation column, mechanical stirrer and mtrogen inle at 
PO^Cunderreduced pressure. After the distillation was complete the punfied 
diol (144 lb) has an APHA color value of 3. Heating the thus purified U- 

Lease from 3 to 12. As descnbed in Example 2, pol y (l,3-propanediol) wa, 
ma de with the porifiad diol and the APHA color value of the polymer was 30. 
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CLAIMS 

,. A process forthe puriftcatton of 1 ,3.propaned,ol comprise steps 

above that required for tmpunties to react and below tha, requ.red 
for extensive ether formation; and 
b) isolating purified l,3-propaned,ol from impunttes, reacted 
impurities and the acid catalyst. 
, The piss of Clatm 1 wherein the purified l>propaned,ol s 

^'Tlr^rrwhe^nthetempe-einstepats^en 
^^r^eproeessofaaimswhereinmetemperatureinstepaisberween 

15 '^^''Theprocessofaaimlwhereinmeacideatalystisinsohblein 
1 ,3-propanediol acid. is , soM 

^ C ' ayS ' « of Claim 7 wherein the solid acid catalyst is selected from 

and silica. 
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